Introduction
This paper explores the issues and challenges that we have faced as Canadian academic business librarians when working with business data. As this is an exploratory study, we hope only to start a discussion among data librarians about some key challenges facing the academic community related to supporting the teaching and research use of business data. Our paper begins with a brief discussion of general data trends, followed by a detailed exploration of business data trends and trends in Canadian business education. We discuss challenges and issues related to working with business data from both the collections and reference service perspectives, including the pros and cons of providing business data services and support within the library environment. We conclude by suggesting some measures that both academic business librarians and data librarians can take to address some of these challenges.
General data trends
Halliwell observed that over the last twenty-five years, Canada's quantitative researchers have benefited from a substantial increase in data supply, but there has been an even larger increase in the demand for data 1 While he is referring primarily to the supply of and demand for government-produced data sets (from Statistics Canada or other government agencies), his observations could also apply to the demand for data for academic research, particularly in the social sciences. Davis and Vickery recently identified several current trends that indicate the growing importance of data sets (over journal articles) as a unit of information currency, including the transformation of data sets into valuable economic commodities, an increase in legislative initiatives to protect data sets, the sheer growth and manipulability of data sets, evolving publication expectations placed on authors, and public/private partnerships developing around data sets 2 Business data trends As Canadian academic business librarians, we have also observed an increase in the demand for business data. Before we explore business data trends in more detail, it would be prudent to define what we mean by business data. Business researchers either gather their own data (via surveys or other means) or rely on secondary sources of data. These secondary data sources may be divided into two types: social science data and commercial data. An example of a social science data set frequently used by business researchers is Statistics Canada's CANSIM database. Researchers seeking international data also rely on data from international governmental and nongovernmental organizations such as the International Monetary Fund or the Organization for Economic Cooperation and Development. Most of these data producers are not-forprofit organizations who offer their data sets to universities at little or no cost. On the other hand, commercial data sources are used to obtain accounting and financial data such as company financials and stock market data. An overview of the core numeric business databases used in Canada can be found in There is an increasing focus on the research productivity of business school faculty. This is partly in response to the results of a study conducted by Erkut in 2002 to measure the output and input of Canadian business school research which found, among others, that the paper output of Canadian schools is relatively low and declining, there are significant differences among Canadian business schools in research output and impact, and a few 'stars' produce most of the impact 4 . Perhaps in response, some Canadian business schools have implemented research performance management incentive reward systems to improve the quantity and/or quality of publications 5. Canadian business schools are also engaged in bidding wars for newly minted accounting and finance PhDs who do empirical research, as there is intense competition from the private sector in these fields 6 . In addition, faculty and students are increasingly demanding remote access to business data, as well as 'one-stopshopping' research portals such as Wharton Research Data Services, where scholars can access data sets from multiple vendors within a uniform interface. 7.. What is the current context for postsecondary business education across Ontario's twenty universities? Most offer an undergraduate degree in business as well as an MBA program. However, fewer than half of these have doctoral degree programs in business administration, which has implications for business faculty and their access to research support and resources. A 1996 study by Tompkins, Hermanson and Hermanson on expectations and resources associated with new finance faculty positions revealed important differences in expectations and resources between three types of institutions: AACSB-accredited doctoral schools, AACSB-accredited non-doctoral schools, and non-AACSB schools 8. They found substantial differences in data resource availability, whereby new faculty at doctoral institutions could expect plentiful research resources and excellent database access, compared to new faculty at non-doctoral institutions who could expect 'reasonable' research resources, including database access, and new faculty in non-accredited, non-doctoral business schools who could expect moderate to poor research resources and poor database access. 9 As noted earlier, data demand in the academic disciplines of finance and accounting can often only be met by commercial data sources with high costs that are often difficult to obtain given the funding situations of the researcher's parent institution. A recent study explored the effects of database choice on international accounting research. 10 In accounting and finance research it is the previous literature, specifically benchmark papers, that set the standard for database choice. In the United States, data comes primarily from Compustat and CRSP, but the choice is less clear-cut in international accounting research due to factors such as a lack of tradition and a wider choice of databases. 11 Due to budgetary constraints, universities will only invest in databases where there is an assurance of usage and therefore the type of research conducted by PhD students and faculty is driven by database availability.
Business data issues from the collections perspective
Librarians involved in developing data collections encounter five main business models: the institutional membership model (e.g. ICPSR); the serials continuation model (i.e. by subscription); the one-time payment model; the ad-hoc arrangement; and the lack of a business model (where no process exists to deal with the needs of academic libraries). 12 While business data producers typically follow the serials continuation model, many business school faculty mistakenly believe that the one-time payment model is in place, thus resulting in mismatch between funding sources (one-time research grants) and funding needs (ongoing subscriptions). It has been our experience that some faculty who were conditioned to use particular databases for research as doctoral students are now demanding that their institutions acquire these, even if their own institution does not offer a doctoral program in their discipline. In other cases, new hires are being promised new business databases by business school deans who may not realize the financial implications of such promises.
Many libraries lack a formal collection development policy for numeric data which often limits the level of support for numeric data files. 13 Ideally, business data collection development decisions are made proactively and collaboratively such that faculty and librarians work together to investigate and select data sets for purchase in order to meet current and/or future teaching and research needs. However, our experience tells that this is not always the case, as many data sets are purchased unilaterally by business faculty without any library involvement. These unilateral decisions may be partly due to a lack of understanding among business faculty of library collection development practices, or may arise in cases where the library is unwilling or unable to commit funds to purchase a particular database. (see table 2 ). The most frequently held database was CFMRC, followed by Compustat. Only five universities held all four of these products. Interestingly, we found universities with doctorallevel business programs that do not hold any of these four products. While it is hard to know why they do not, it could be related to the nature of their programs (perhaps lacking a focus in accounting or finance), or these data products may be available in the business school, but not listed on the library's web site. The latter reason, although rare, further complicates the support that librarians are able to provide for business data as the librarians they may not be able to access these data sets from the library.
Business data issues from the reference service perspective
In this section, we continue our exploration of business data by examining issues from the reference service perspective. A recent study by Bennett and Nicholson that investigated the interaction between business library services and research data services in academic institutions described numerous models for the location and provision of both types of services.
14 A snapshot of business librarianship at Ontario universities revealed that 13 of 20 universities employed one or more business librarians. Of these, five universities (all with doctoral programs in business) had a separate business library. The lack of a standard service model for academic business librarianship leads to inconsistent levels of service across the academic business community. For example, there is no consistency in the hiring practices of librarians, particularly business librarians. Unlike faculty, where the student-faculty ratio informs the need for additional faculty positions, increases in student-librarian ratios do not often result in additional librarian positions. This means that in some universities there is no dedicated business librarian, even when the size of the business student population warrants the need. This is a concern, because unlike the humanities or social science disciplines where subject librarians can easily apply their expertise to other disciplines when necessary, business subjects require expert knowledge -even more so when librarians are dealing with business data.
Variations in the presence or absence of business and data librarians have influenced each university's ability to provide support for business data. Our own informal investigation of service models to support the use of business data for teaching and research in Ontario found that in some academic institutions it is the business librarian who provides research support, trains new users and troubleshoots problems, while in other academic institutions it is the data librarian, if there is one. Oftentimes, there is cooperation between business and data librarians where they exist within the same institutions. However, in some institutions, business database support is not provided by the library; instead, someone with business database expertise, for example a faculty member or researcher, trains new users and acts as a champion for business data. Just as university libraries vary greatly in terms of size, staffing levels and budgets, the data needs of their faculty and student clientele also vary. Business faculty and doctoral students have similar needs which can be quite complex in contrast with the fairly straightforward needs of MBA or undergraduate business students.
Pros and cons of business data services
One might ask, should libraries be providing these types of services? Or is it the responsibility of the business school? For example, in the library literature, we have found two completely contrasting views on the Compustat database: (1) "[Compustat's] format is more appropriate as an instructional aid and/or laboratory application than as a library reference product" 15 , (2) "Compustat is an indisputably valuable research and education tool". 16 The arguments against libraries providing business data services stem from the basic fact that numeric databases are not a medium that libraries are used to taking care of (compared to bibliographic databases). Most librarians (business or otherwise) do not have the background or capability to understand and support numeric business data users. In addition, these databases are costly to subscribe to, difficult to use and time consuming to support, as users can have complex questions that take a long time to resolve. Even if a library offers a data service, the data librarian is likely to concentrate on social science data and may not be familiar with business data. Finally, it may not be possible to offer good service in particular library environments, as it can be especially challenging for librarians such as ourselves who are 'solo' business librarians in a general or central academic library, and who have few, if any, colleagues to provide backup reference support in our absence.
That being said, there are good reasons for advocating for libraries to provide these services. According to Rebecca Smith: Academic libraries wishing to provide reference support for business data users face two hurdles: low levels of data and statistical literacy amongst reference librarians coupled with a lack of business subject expertise. Data librarians know that the acquisition of statistical knowledge is important in order to support general data users, and have advocated for statistical literacy among librarians. 19 Data and statistical literacy, and financial literacy in particular, have also been identified as key skills to be acquired by business information professionals, not only within the business information community but from the business school. 20 While some information professionals expressed doubts about the legitimacy of their role in promoting and using numeric databases, Allen Foster advocated not only data retrieval skills, but a broad understanding of the nature of the data retrieved and how to manage that data. 21 With these skills, business information professionals can broaden their role to include establishing policies, training users, providing reference services and liaising with vendors.
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Conclusion and some suggestions At the very least, academic business librarians are urged to become statistically literate, particularly if their library is not equipped to support numeric business databases through traditional data library services. Data librarians are urged to become financially literate, so that they can be capable of working with financial data. That way, if and when the library decides to offer such a service, they will be ready, as numeric business data comes with a steep learning curve. Canadian academic business librarians and data librarians must both recognize that the demand for business data services is only going to grow as Canadian business schools realize that "becoming a distributor of knowledge generated elsewhere is not an option for Canadian business schools; we must strive for research leadership in business just as our fellow researchers do in science and medicine". 23 Such changes can be successfully met if business and data librarians embrace this change because, according to Marydee Ojala, "transformational librarians look at the changes in the information world and take advantage of those changes to enhance their roles". 24 In addition, we advocate for a strong partnership between academic business librarians and data librarians to support business data use. Bobray Bordelon, speaking on the topic of collaboration between social science librarians and data librarians, suggested that since no one librarian can know enough to meet all the users' needs, subject and data librarians should form partnerships. 25 We believe these new academic business librarian-data librarian partnerships could take place within the same institution, or across organizational boundaries. Just as the Data Liberation Initiative supports the use of Statistics Canada data across Canadian universities, a similar 'community of practice' could be created to support the use of core numeric business databases. Perhaps IASSIST might be the natural home or sponsor for such a community of practice? 26 Finally, we advocate for better relationships between commercial business data vendors and academic users, including better academic price discounts, better products, better documentation, provision of usage data, and more training. This has already been advocated in the IASSIST community with respect to international economic data. 27 A critical mass of academic business data users will be needed to convince commercial data vendors to change their business models and their products to better suit the academic market. 
